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(54) EXPOSURE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure 
method capable of registering a reticle pattern on each 
shot region with high precision without the influence of 
the lens distortion of exposure units on alignment target 
layers. 

SOLUTION: If it is known which exposure unit is 
provided to which alignment target layer while the 
distortion data on the projection lens of each exposure 
unit is known, then projection magnification and/or shot 
rotation obtained by a multipoint EGA operation are/is 
corrected by using the known data on each exposure 
unit and an exposure apparatus is thereby adjusted by 
using the corrected amounts (Steps 105 and 106). If it is 
unknown which exposure unit is provided to which 
alignment target layer, exposure units on alignment 
target layers are specified based on the distribution of 
non-linear errors calculated from measured values of 
alignment marks in shot regions. By using the correct 
projection magnification and shot rotation thus obtained, 
a reticle pattern is registered on each shot region and exposed (Step 108). 
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111] 



NIB 



_F kyb_ 



i + r x - cw+ e> 



LG 



l + r y_ 



Xt 



Cy. 





1 + r x 


- (w + e) 




S Via 




Ox 


+ 
















_e 


l + r y_ 




_S NT»_ 




.0 v_ 



[0052] Z\<D (ftl 1) \Z&^T, b)l< 

[0 0 5 3] 
C» 12] 



F * 0 = A C. 4-BS kb+ 0 

[0 0 5 4] fiU (ft i 2) ©M3ftfrWtt3fcoJ;3 

[0 0 5 5] 
[ftl 3] 
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F Ma = 



B 



~F NX I 
_F NYi_ 

"1 + rX 

Cx»" 



i + r x - (w+e)"| 



LB 



- ( w + e j 



l + ry 



0 = 



1 + r y_ 

0 x" 



Lv yJ 



S NX b 



S Nt — 



Lcy.J 



L>3 MY 8 J 



[0 0 5 6] BP "6, (»12) TH 2 ff X 1 n<Dft m 
F Nn #> fr^JAC^ ff^JBS Nn <h, fr#JO<h?)tJDl? 
TaSSftT^-S. (R12) OlSXjft^^^ittt 
ff^JA, B, Ol:t^n^lOi^A7^-^0, 
W, T.x (=Rx-l) , ry, O x , O y , 0, w, r 
x (=rx-l) , ry\Z* WAMTJi/haSRttslCJioT 

[0 0 5 7] @ 1 ©7D-f^»N£#ILT, 

ffi»T**£T*. ftfHlOXry^lOlf:*^ 
T, @ 2 O^XA*J^*- 9 j2^*tS5 
£XA8©D— F^fftotl*. OxA8G>#~>3 y hfiH 

^jsKStiT^s. 3EJc, H4 (b) \z^-?£olz, Ox 
A8±tO#*>3ySi«2 7-nl;H W&<r>V>X- 

^CD-f-^SJcBT'^-f *>|-v— £2 9-n, 3 0-n, 
34-nW35-n«?tlTW. U? 1 ^ 

J: o T&5£ $ ft & it £MI \Ztt~? Z> V )l> 2 <D X , 

y, ®&j5\*)<D-?nm\*m£&£te'?T^2>. 

[0 0 5 8] Z\Z\T\ 77-f^>h'7-^^§il:l 

W^S^iS$^M e © t ^ 7 5-f ;*> 
BTCgKOTM a ttM a = M e + M 1 t & 5 , Sfcv 

7 7^ * > h V— ^&®T<D&^feOlH]4£teR a = R e 
+ Rlt&oTW. MU^R10fittl/>X'f^ 

[0 0 5 9] &fC, El 1 W7f7^1 0 2 O 
X/\8<7>^^ (yU77^^>h) £fT5. 
7f7"/l0 3l;^^T, EI2(D^->' • 7^yX©77 
-f^>h^l5$ffiUT, 0XA8±<Z)5fllUU:©77 



-T>>hV— i7 (29-n, 30-n, 34-nX«3 
5-n) 0Xf-»^ (X, Y) ±T<&J0£8Hii (F 
M NXn ,FM NYn ) S^jBOT*. lf@cC»7^<^>h^- 
^tttX^lp]R^Y^r6](D2^©J5j6^^fe*fc*» 5{@ 
J^±CD 7 5 -f * > b V— £ CD j&gJte £^lipi|T£ £ <h \Z «fc 
0, 1 OlSfiUiCQA'^;* — *<2te£&j£-r* 
S 0 ^it577^^>h'7-^tt, 3flBEU:<0>'3y 
h®#2 7 -nj&>£»WT*i&Ji3&**3#, Wtfel 
iOya y NtMc2 7 - n*^4fi©77'f^>h'7- 
57 2 9 -n~3 5-n$l^mgtt&<, HBOS/ 
a y hfll«2 7-n^f.fn^niiC77<^>h'7 
-£> (29-n, 30-n, 34-nX»35-n) £ 

[0 0 6 0] ^XA8±T«?£ftfc«&© 
->3 5/ h^2 7 -nC0^^2 8 - nCO, OXA8-L 
(a, 3) ±T<DK&h±©E*flJffi«ffl (C Xn , 

c Yn ) mfeznrzry-t ^yh^-tKD&iss y v 

ffi#2 7 -n-t©J&«« (x, y) J:©M5ffl 

(ffi*Nffi8Hfi) (S NXn , S Krn ) t^fft^^TS. 
■ecT, Xf7yi0 4Ci5^T, (ftio) <D^m 
\Z, MfeZntcT^'f *>h-?-?ftm?2>i<'3y y-m 

&<D&m&<DjSL$t±<om&\mmm (c Xn , c yn > , 

ffiftfig (S NXn , S NYn ) ^An^ilUO, ^(£7 
^>>h^-^X5r-vM^ (X, Y) ±T»* 
^*§W±<Bjai©flt (F WB . F Kyn ) 

[0 0 6 1] f LT, fk/hgSftScJCkO (*12) Zffi 
JST* 1 0<B<Z)ttfg^*-* (©, W, Tx, Ty, 
O x , O y , 0, w, rx, ry) 

«, mmz^m^tiftmmm (fm Wd ,fmj « 

®ff-ffJb®«M (Fb,, F„.) ^ (E NXn , E B| ) 
&77-f/>hmtn5. SfoT, E KXn — F M 
ran" Fhib * E N-Yn =FM NYn - F NYn 1fitfSL$LlsX^ 
5o fit, 5Jft^±077< (E KXn ,E 
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[0 0 6 2] *<Z>&Xy L y*7l 0 5 \Z&^T, (ft 1 
2) ©SESWt^IB + Ot^ T— 5/ 3 >©®£^££ 

ru5 i ^;P2^jg^^tsie^^*r^, xtt«>xA8*ia 
&2 j &z>z\t\z£0, xf-yW (x, y) icfcf-f 

*T^:/A*-->©lBll6**iiE-r*. Htltt (ft 1 1 ) 
T, U^^;P2Xtt^XA8*lsI|g-r*Ili:S:*ft-r 

^^TU^^^Xtt^XASreHE-r^gtt (0-R 
1) 

[0 0 6 3] &33, ^XA 8 &\B\fchrz.%i&\Z\Z. ^7X 
A8®t7tyhKi (O x , O y ) ^SCflS-r**^** 

>rt©w**#*ufcv>»^tH«ic, ^xa8± 

<D'PU< t t>3{@©:>3 y MS«C77-f^>h7-^ 
©Xt— S?J&«JR (X, Y) T©JMMt*W-MLirr. 
*LT, ■e©fi*^6 6<BOKI6A7^-^ (©, W, 
Rx, Ry, O,, O y ) ©fi*ft£U £©«**> 6* 

[0 0 6 4] ^y^OKXflERjewtt, MEffttX 

8©03fcft£SM:T£££t)^tgT&<5o Xf 
7 7*1 0 6 K*5^T\ (ft 12) <D^m=rnB^<D^-y 

•7x5—v>#mm&ffijET2>&5\z, m2 ©*§&#& 
£0 en*;* (fti 1) T?^£w<7&iB<Dmmzffif$~f 

St^^X-T-U >^r x (=l+rx) &tfry (= 
l + ry) K^teiirT, M^7«§$^l^i 

-znytnmizmmommr xi^ry u^^nt 

X • tV X h-ya >7 f -^*^fet«C>*e:t^T€ 

Vt-oT, Xf77'l0 6TH tt##^7©«:# 
fMS£T % y:7*X'r— U (r x - r x 1) Rtf (r y 
- r y 1 ) K^fr-a-TSB&T*. 



[0 0 6 5] -ie©t£> [3 1 ©^777^1 0 7 K&^T> 

^M£ifcfT*!IA2fctfO*ffl^T, &SClC#XA8±©# 
isa y hmm2 7 - n©StpjflC2 8 - n COgSMt -t©gEJiJ 

(C Xn , C yn ) ^UndtCiO. *•©&*£ 
&2 8 -n©XT— ^J&SJfc (X, Y) _kT©ir@±© 
iB^lJSM (G Xn , G Yn ) IIU ±a!Lfe«fc 

5K:> Xf7^ 1 0 t— ya >SSH£*tIE-f 

«> H x A 8 fin * @<g b ® , iOTJLf;7 

©Xt— vJffiS* (X, Y) ±T©fmc±©EWJi£«tt 
(G Xn , G Yn ) ^r^*6-5o 
[0 0 6 6] 
[ft 1 4] 



G Xa 










= A 




4- 0 


_Gv„. 




_C Y 





[0 0 6 7] ^tt, Xt->7"1 0 8 Kl&l^T* ft^H 
cfcO^^tlfciH^iJ^ (G Xn> G Yn ) fttf^«>3fc«£>T* 
S^7<>Ii;S^t, •7IA8±C&y3 7h 
fig« 2 7 - n ©Sm,& 2 8 - n £J1#I^ 2 ©£fc|gft3*ff 

y$gr>a y 7 -nf:^lTWJl/2 0/t^- 

>f&£&^7£T3„ fit, l i?X/\8±©^T©>'3 
•;Ha«^I^»7bt«l:, £xa8©SHMP© 

[0 0 6 8] £©*^ ^tflTfc (ft 12) td^T^lfc 
fT^JA, OfttfB©*ft5-T, 7T<^>hV-^7@7l6 

&Od£&<, viA^ya'^iW'^/^ 
->hU7t?)l><Drt*-><D&&&t&J:QMffimzm 

[0 0 6 9] fr\Z. 77</>h , 7-^RJtW*« 

■e*oT77<^>h-7-^i;t*nt^5KiW 

^Sdi^T#&l^^©m£^JH^ViTSiHJ*r*- £ 
©«^Ktt. '>3 7h^77'f^>h'7-^©tHS 

MEGA^It;ckD^/t7^-^0, W, 
Rx (=1+Px) , Ry (=1+Ty) , Ox, O 
y, 6, w, rx (=l + rx) , ry (=l + ry) 

:n^oii^7^-^5ffl^iS^f: 

£oTt£frJ:©J£Ma>£>ffg£n£XT-v/£^ 
(X, Y) m§^^77<^>h7-^©HM 

©Kg©#«JBfifc#£* IEft0l/>X'T^h-ya 

7tU>t*^lC^iB!J$n*»l6©*«l»ric»i:ittt-rsC 

t k ct o t 7 7 -r ^ > h -7 - ^ gg^^ts $ #^-r * - 
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[0070] m$mmmtmm\zLx. z\<d 

— "J >^r x&tf r y IC-&to*T»«***©a*ffiF* 
OXf-vM (X, Y) ±TO«-»±©E^iJjS«ffi 

fur, tt*fcj;ofte>nfcK^Jj&s;fttf^ 
t^-i *>h-?-?mytHm*&i£? 

fc, ^XA8 rtco 1 0 CD->3 y h^S^4 0 - n (n = 1 
-1 0) C^^T, #i/3yh^4 0- nrtO4iO 
77^f/>h"7-^42-n, 43-n, 44-n, 4 
5-n (ddTfet, 4<®<0T7-r^>hV— ^t4->3 y 
hffi«<&4IBl::I£tte>ftT^**><&<hL£) ^loT, 
->3 y M^^ffl-ai€rfr , 5»'&**^*. Xf-y« 
^ (X, Y) , !)IAJ:©Ig« (a, jS ) , V3 y h 

tstt±©j&«?& (x, y) <Dnfeum&&mmtmffi£ 

5. T&fc-fe, &y3^M^4 0- nl:l»Mi 
^^^>n, S*ffiIS«^->g y Mi*4 0 - no 
W>OS^4 1- ntnt, H©Sfl5jft4 1 -n 
©, £x/\8±<&g«Jfc (a, J3) Ui:|3tt5RW-±<0ffi 

Sim*, -t*u?n (c Xn , c yn ) T^^n^^ott 

xsyh^lOlil (x, y) IWlAlOi 
S£ (a, 0) \Z¥-ft\znfe2n, ft->3 7h«*4 0 

— n Kistt 6 nfe 4 rnvtiLmsio^m <d? v-i *>v-? 

— 242-n, 43-n, 44-n, 45-n©li^ 
(x, y) ±\Z&1f}&tiLtir±.<Dm&\**:tl j etl (S IXn , 

S IYn) » ( S 2Xn» S ZYn) » ( S 3Xn , S 3Y „) (S 

[ 0 0 7 1 ] ffil2£ffi*J£Hffi©;&teT£j£EGAiR£ 

^tfox («ci 2) (»i3) -T?7ik2nz>mmm&j£<D 

^&?T#IA, B, Ofl^Sn5 10iOjSi/t7/-^ 

©, w, rx (=Rx-i) , ry, o x , Oy, e, 

w, rx (== r x — 1 ) , ry (=ry-l) ^> fflz- 
77-f^>h-7-i7«I (F NXn , F NYn ) t$tVMZ 

ttrmztitzm&m (fm^fmj i^fni (r 

Kin. RKYn) * R«, = F M Wn - F KXn , R 

KYn =FM NYn - F KYb * 1 0f@(D->3 ? h®«4 0 - 

n (n = 1 — 1 0) I*)<£>#7^<7<>KT-:7 4 2 - 
n, 43-n, 44-n, 4 5 - n £X\Z"2^XJ£tb 
2>. n<DM (1-10) \z£?Xi/3 y hW& 



40-1-40-10 O&B'JfcfT^ NCDfl (1-4) 
KcfcoTT^-f 7<> h^-i; 4 2 - n, 43-n, 44 
-n, 4 5-n£>KBiJ£fTt5T^£. 
[0 0 7 2] :^T*i&fc1'ni (Rkxb. Rkyd) 

->3 s/ h^4 0 - nCD4@B^(DM^n J e*n^;:;ttl> 
T, £x/\|*) 1 0 ->3 y h^fe^n*. 0 6 (a) \Z 
tt, &>-3 y hSJ&4 0 - 1 -4 0 -n H-ttHPftRtt 
5ftfc4ffif3f077<*> W-£42--n, 43- 
n, 44-n, 4 5 - n 7 >^AX7- 

bfcfe©*, y3 7h^7>^AX7- (RE NX ,RE 
Ky ) iT*. -Tftfr*, ^^©i^RE N r2R N ,/ 
10, RE n =2R„/10 (N=1-4)T&3. 
136 (b) Ktt, uOy3 7hl^7>^X7- (RE 
1X , REj Y ) » (R Eji, RE2Y) 1 (R Esj, R 
E 3Y ) , (RE 4X , RE (y ) h)U&7ikl,X&2>. 
[0 0 7 3] -yj, £«#*«Krn>T*OftlBU>X 

©1 7 ,£U::^^T<E>x>f X h — ~> 3 > • "r—ZfrZU 

[0074] z<D&&ytm&<o j tn j en<D&&u>x<D 

"r* x I — y3>f-^i:^lt, ©=o, w= 0 , r 

x = 0, r y = 0 , O x =0, O Y =0£U ys i/ 
>^^t^l:lTMEGA^f,h|5H;jH$f77Ty 
3 \y 0 , w, rx (= r x — 

1) , ry (= r y- 1) £#a£>, Z.<T>mMn? 

fiT©r^ X 1 — i/3 ^t^Or^X h-'>3 >x 
-*£&it&LX, ^©i^tlT4^T^h-y 
3 >.7>^I7- (DRE NI „ DREJ (N = 

1-4) ^^<56^ 0 :ct, mtt«^«*i«syr*fc 

^C0#-^ (m=l, 2, 3, •••) Xfa&o 
[0 0 7 5] ^(3, 5fe^^c«6fe'>3 y hl^7>^AX7 

- (re nx , re ny ) (n=i~4) t&mytnmco& 

&V>X<D z r47,\ y3>'7>y^l7- (DRE 

M „ DREJ (N=l~4) t^itKLT, Sfeifi 

(RE KX ,RE NY ) C0^i7 h;PX K (N = 

1-4) il^LT, X ] >3 > • 7>^X7- 

( D R E kx«. DREJ (N=l- 
4) X3k?o ^ZhJUX^ \to<Ot£.-t&*d }lm (N = 
1-4) it^i, ^i7h;i/X K , 1 ^ifi^fcai)©* 
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«fct), a-^tCOViTS N .= I X K - 1 KB I (N = 1 ~ 
4) ttlt><D%U*tZ>£ 
2S NB =£ I X h - Ul (N= 1-4) 

^CDffl^/h^tj-n^/h^^tS^f, ^ (RE NX , RE 
NY ) 0^^h;i/X N< t> x^TXl — ya>-7>^X 
7- (DRE KII , DREJ <D^2 h)V\ SL t<D-%. 

mytnm (m=i, 2, 3-) cor^xh-y3>'f 

[0 0 7 6] &±<D£oteJjmz£K>. 754*>V~? 

^h-y3>-7-^ (DRE KXB , DRE K y,) (N 
= 1-4) $I^t^.o ^Lt, ^L/cT^ 

-r * > h v-2tiLW\z&vtz>*<Dmytnm\z&m<ois> 

[0 0 7 7] ^IC, 07©7D-ft-h*#MUT, 

T> m2<D03-?\i£)\>y— 9±\z<s>®<D&yts&m-v$>2> 

^XA8 ©D- K^ff t>flZ>a ^XA8 0§'>3 7M 
0-nlCH jfefcKDUVX- I — yg>£tt5 

[0 0 7 8] ^td, 7f7^2 0 2K£i^T^XA8 0 
JSC^Kit C/'J77<*>h) £fr^, 77*^2 0 3 
ftcfej^T, S2(0t7-7^'>XO77'f^>h^l5 

(42-n, 43-n, 44-nX^45-n) ©77 
(X, Y) ±T<Offigffl ( F Mjfxn* F 

a V biS^4 0 - n<Dg2p,&4 1 - n ^XA8±© 
(a, 3) ±-CO«:Sh±Oi33?iJffiaffi (C Xn , C 

Yn ) iB^^nfcy^^/vh^-^o^gyhs 

^c4 0-n±OJ!^^^ (x, y) Ttf>SSfr±<&M^ia 

(*82M^{it) (S Mn , S Kyn ) £Ki^«>#j&>oT^* 
fc«>, ^7>>y 1 0 4fc*lf»T. ffirffiHJfiOTtl^«fc 

Xn , C Yn ) , &tf^<077<*>h^-£©S«P,6K:W 

-r*w:n-±©ffi*rjffi«ffl (s KXB , s„ b ) ^^a-tsz 



(x, y) ±-e&z>'<2ft%±<Dmmm (F NXn , 

[0 0 7 9] fLT, «/jNg*ffi^«t0 (ft 1 2) £#§ 

om<Dmw*7*-$ (©, w, rx, ry, 

O x , Oy, 9, w, rx, ry) £#£>3o AfrftK: 
tt. £RfcthfflJ2ftfcffi*ffl (FM KXn . FMJ 

NXn> F NYn' (Ekx b , E NYn ) 

*77-f^>hRgm5. ^T, E Wn =FM 
kxh~ Fkxii > E NYn = FM KYn — F,; Yn T$>-6o L 
T\ 5&EU:*>M8Se (E NXn ,E KYn ) ■ BPtSlO® 
&±©7 7^*>hK3S©£**D£«lfc 1 O^CD^H 

[0 0 8 0] 0 5tCfe^T, 3£#£n 

feBS^ ^ ;* - * ££tf gSSetftatK ck o T ft* £ titc 

£(E>m*T&3 7>yAx^- (R KXn , R NYn ) &± 

T<Dz/3 yhfe&lZ~D\t*X$tib. ^n^i^B v h^^<D 
&7^*>hV~*&fiT¥*5LT, 06 (b) \Zfjk 
Tya7h^7>nx7- (RE H , REky) (N = 
1-4) ^gffitS. 

[0 0 8 1] X777"2 0 6TH £T<0«##«fw-3 
^T, f ©SfV>X«07^ X h-y 3 > • 7- 

ni)^^] — ->a >fiti^^^x^x i — ~> 3 

37<h£ttl£bT, 77-r^>htIt©7^^ h — ~>3 
>• 7>^AI7- (D R E NX „, DREJ 

[0 0 8 2] ^f'^2 0 7TH TO^ysyh 
^7>^I7- (RE H , R E, y ) (h^M^^^Og 
&U>X<D7"j 7s \ — >>a > • 7/^17- (DRE 

NXB , DREry.) t*tt«bT. »7>^X7- 

\zmL%^7>?h.^—*&^%mbv>xv>x 

&M$l~?2>o fr\Z, 777^2 0 8^ u^T^L 
fc77-f^>h-7-^ «^ 1/ >X<Dy*4 7s h 

-f>3>-x-^ (DRE KXB , DREky.) £ffl^T, 

[0 0 8 3] ME*«S«tlRl«l^ T.t-vT' 

-y—iss xDmumme ^754 hnytnmz& 

m<Dl<>XlE\fcR lTlfjEbfeS, (0-R1) fc'ttU 
^^;UX«^X/\^lHljK^i±T, ^7-ym (X, 
Y) \Ztt-?Z>?-v7rt?-><D®ifo$:mTET2>. *£t>\Z 
7t-vX2 1 Ofcfc^T, 49!^**©a«f&*«:, # 
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SHrxl, r y 1 £^ LSI^fc^y ^X^r— U >^r 
x - r x 1 r y - r y 1 d^fr-B-TUMf £c 
[0 0 8 4] IT, 7t^^2 1 1 fc^HT, Xf>; 
>^2 0 4T##£^M>^;*-:*<fc9fc*2Mfc : £'&tf& 
&fT?lJA&tfOS:ffl^T, (1:14) K^XA 8 ±CD& 
->3 y b£I^4 0-n<75^ip^4 1 - n <DWtWc±.<DMm 

mmm (c Xn , c Yn ) £ttyvr*r<i: ^cog*p 

^4 1- n(DXf-y» (X, Y) ±T?<&&USU:© 

BE^JJ&gHii (G XD , G Yn ) ^T7^2 1 

^T, ffl-»lcJ:D»6nfcE^lJffi« (G Xn , G ¥n ) St/ 

©#'>ay hfiS«4 0-n©»MC4 1 - n 
[0 0 8 5] 2fc||i6g^Jtr43^Tt>, (IS 12) fC^-T^ 

[0 0 8 6] MB^-ffL&^mmz&^Th. Wl — ' D V 

?-^*«nt^tT^h-y3 >*«RIUi:JW: 
ITckK ^t, ^T<D^7XA^OtiT^>yAX^ 
— I — ->3 > • 2>& 

-^^2^eJ£A^o^xy\(i^UT ! bji^-r^c:^^T' 

^LTMEGAM^i^^iTya y M*I©#M*J& 
[0 0 8 7] iUT, 2 n dJ§^7^S<Oly>X{«, 
1 s ti83tg|BOI/>Xi»$M 1 tU>Xm$RR 

M e = M a -M 1 
Re=Ra — R 1 

2ndiiffl^l s tJSB7fe8Ki:|!f|-cO«'&, > 

[0 0 8 8] 2 n dSSTtgetDT^-f *>h • ^— ^ 
fiBKlfcttSx-fX h-ya >^6*86feU'>Xm^i: 
U>XIUIE€:-tn-€ r nM2. R 2 <ht5, 1 s t Jgggft 
gSt2 n djg$#g®££>7^<;*>h • T-;7&@ 



Md=M2 -M 1 
R d = R 2 -R 1 

2 ndlOya y Vfemi&Ui'sv h [Hli££iiiiEf 5 £ 
Cft^Ol^XiW^Md&tf W>X03£^R d# 

-/a-; hfS^ii/s y MsHE©Bfilffi*-en-?nM t , 

[0 0 8 9] M t =Me -Md=Ma -M 1 - (M 2 — 
Ml) =Ma-M2 

Rt=Re-Rd = Ra-Rl - (R 2 -R 1 ) =Ra 
-R2 

tA-X7 • ^-*te«ttK£A,£Ht;, ft«lr>ft/t- 
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